By ALLAN H. YOUNG ANDD CLAIBORNE M. BALL

Industrial Impacts of Residential Construction
and Mohile Home Production

This artlel: analyses the materials pnd
services required For producing elngle-
family hovges, mulb-unit structyres,
and mobile homes. Tha production re-
quirements are baged on QBE's rerently
completed input-output tablas for 1963,
To the extent that the Nation continues
to meet ite housing need: with conven-
tional eomatroction sad mobile home
pdurtion, these reguirements suggest
the fadustrial impegis that can be
expocted h the 1870z

INPUT-DUTPUT analysis is & tool
for analyzing the industrial strociurs of
the economy by tracing the relationship
batween the output of agch indvstry and
the inputs required by that induvstry
from giher induatries. This articla illus-
trates input-output analvsis by com-
paring the industrial requirements for
producing several different types of
dwelling uniis: a singla-family house,

an apartment in each of three types of
multi-unit structures, and a mobile
home. The comparisons, which are
based on OBE’s input-outpul study for
1983, pinpoini the indusires whose
salos ave strongly affected by residential
construction and mebila home produe-
tion. Sales of s0me industries are found
to be strongly affected by each type of
housing, while sales of other industries
are affected by only one or two types.
A unigoe featurs of input-output snal-
¥eig iz that it takes into sccount not
only the affest that an industry has on
its direct suppliers, bnt also on thoes
indostries that provide inputs to the
suppliers.?

The industrial requiremen ts daseribad
in this article reflect the tashnology and
price structure prevailing in 1983.1t is
unlikely that technolegy and relative
prices have changed enough sinca 1963
ta destroy the usefulness of these data.
With regard to the future, these figures

suggest the indusirial impacts thet can
be expecied if the Nation’s housing
nseds in the 1870'z are mat by conven-
tienal construction or mobile home
production. However, to the exteot
that future bousing neads are et with
types of units not included in this
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the data presented here would have to be
supplemented with data on the inputs

to such new processes.

Input-output analygis

Input-output snalysis trenslates the
demand for goods and services by final
usars into the raquirements placed
directly and indirectly on sach industry.
The dats required for making this
translation are provided by OBE's 1963
. input-output study. The resultzs of the
study are contained in thres basic
tablag—the transgctions table, the di-
rect requirements tabis, and the totel
requirements table.

The transactions table shows the
flows of goods ond services smong
industries end to the final users on a
basis that iz conceptually and statisti-
sally conzistent with the national ineoma
std produgt assounts. The direct re-
guirements table relates each of an
industry's inputs to its total ountput;
it shows the amounts that the industry
requires from sach other industry as
ditect inputs to produce a doller of its
cutput. The totsl requiremenis tabla
shows the amounts required by un
industry both dirsctly and indirectly
from cther industries to daliver & dollar
of ite ocutput to a final wser. The
technieal note at the end of this article
describes how these basic tebles were
used in estimating the industrial im-
pacts of residential construction and
mghile home production.?
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rect requirermnents

Table 1 shows the direect require-
ments in 1963 for producing the sverage
gizad unit of 2ach of five types of dwel)-
ing unit. The five types ara: a single-
family house, a vnii in a two-~ to four-
unit struolure, a unit in & walkup
structure (three stories or less), & unit
in & high-rise structure {four stoties or
more), and & mobile home. The table
shows the total cost of producing each
type of unit and the composition of the
total in terma of the value of purchased
goods and services and value added
{employee compensation, profits, ele.).
The table also shows the 10 indusiries
with the largest saies of goods for use
in producing tha varvipus types of units
and tha five industries with the lsrgesi
sales of services. The 15 industries
shown for each type of unit account for
well over half of the purchased inpuis;
the remainder is supplied by about 124
additional industriss for residential
structures and 70 additional industries
for mabile homes,

On sversge, the cost of producing &
single-family house in 1963 was about
13 to 1X times the cost of producing &
unit in the thyee types of multiunit
structures and 3% times the cost ol
producing a mobile home. The primary
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reason for the cost difference s the
difference in size. Singledamily houses
averaged sbout 1, 400 square fest in
1963 compared with 550 square feet
for mabile homes; the scanty evidence
available concerning apartments sug-
gests an average of ‘about 00 sguare
feet for units in multi-unit structures.
{Data ave unavailable for estimating the
averpge sized umit in sach type of
muléi-unit structure.) It is Dmportant
that these differsnces in unit size, and
henea in production cost, be recognized
when comparing the smounts of specific
material or service inputs shewn for the
verious types of unit. :

Among the different types of dwelling
units thete are marked differences in
the composition of the direct material
inputs. The largest anpplisrs of goods
to single-family construetion are four
wood products industries agd the ready-
mixed conerete industry. These are
followed in order of importance by
thres mets]l products industries, =
conerets products indusity, and the
green-honse and nursery products im-
dustry {whose output iz uzsd in lend-
aceping}. In contrast, thers iz ne wood
products industry smong the top 10
suppliers of materials for high-rise
apartments: with tha exception of
raady-mixed conerete (which heads the
ist) mnd gypsum products, the largest
suppliers are metal products industries.

The top 10 sappliers to the mobile
fiome industey include four industries
that are not smong the top 10 for any
of the construation types. These ere
motor vehicles and parts, sluminnm
rolling end drawing, elestric housewares
and fans, and coated fabrics. A rather
more suprising finding iz that the
two lergest direet suppliers are woed
products indusiries. This reflects the
fact that the structursl system of &
mobile homg is much liks that of &
frame houss: the floor joists, studs, and
roof joists are made of wood and
the interior wall panals are ususlly
plywood or eomposition hoard.

Thera iz grester similarity smong
the types of units in the industrial
composition of the direct inputs of
the service industries. Wholesale and
reteil trade are the largest suppliers
of services to each Eype of consiuc-
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tion except high-risa apartments, and
alsc to mobile home production. On
the high-rise list, these two industries
ara outranked by mecellanzous pro-
fessionol services, consizting mainly
of orchitectural services. Other lending
suppliers of services ars railroad trans-
portetion, which &= among the top five
for mll types of dwsllings, and motor
freight transportation which is among
the top five for all types except single-
femily houses (ip which case it i5 re-
aced by real estate).

In genergl, the contribafions of
wholesale and retsil trade are larger
than the input from any poods produes
ing industry. In the inpat-output tables
these trade services are measured by
the trade margins—selling expensoes
and profites—invelved in the distribu-
tion of goods. Lumber ysrds snd
building material dealers which are
vory large suppliers to construction
sre clossified as retail establishments.

The inputs of trade, transportation,
and real estate shown in table 1 include
certain items that are shown in the
published input-sutput tables 23 being
purchased directly by final demand
rather than as inputs to the construe-
tion or mobile home industry. Thesn
jtems were inchided among the inputs
in table 1 s0 a5 to measure, a5 Iearly
85 possible, the toial eost of the
dwelling unit to the final purchaser.
The inpuis of trade snd transportntion
to mobile homes have been increasad
to include the trade margin on the
sale of the unit to its final purchaser
and the transportation from factory
ta site. The real estate input to the

SURVEY OF CURRENT BUSINESS

construcéiion of smgle-family units has
been ntreased to include the com-
mission on: the sala of the new home.
It should be noted that neither the
constiuction nor mobile home inputs
include items such as closing costs,
finence charges, or land costs that are
usually asscclated with the purchase
of & new dwelling.

Toital requirements

Tabla 2 shows the total reguirements
for producing each type of unié. Total
regquirenents frem an industry include
both its direct sales to comstruction
and mobile homa production, already
diseussed, and itz salez to other in-
dustries that are generated indirectly
by construction or mohbils home prs-
duetion. The table identifies the top
10 producers of goods avd the top five
sorvice producers. Bach industry's
direct sales are shown in table 2 in
parenth ases following the industry titla.
The difference between an industry’s
direct sales snd its totnl sales represents
tha sales peneratad by indivect effects;
tha unique contribution of input-ontput
analysis is that it takes secount of
these indirect links that relate in-
dustrias to the filling of final demands.

Among the leading poods producing
industries shown in iabie 2 are seversl
whose indirect sales outwsizh cheir
direct sgles to residentizl construction
or mehile home produetion. The logging
industry hss no direct sples st ali;
however, its saled to wood products
industries put it among the top 10 in
total sales genernted by mobile home
production and hy construction of
single-family houses and of umits in
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two- to four-unit structures. The pri-
mary sluminum industry also hes no £
direct sales but is among the leaders in -
total seles generated by mobile home
production; and the sluminvm rolling .
and drawing indusiry, with nephigible !
direct sales, is among the leaders in *
totsl sales generated by hiph-tise -
comstructien,

The totel sales of the blast furnace
and basic steel producis industry are
three times es large s direct seles in -
the case of single-family construction :
and mobile home production, and five -
times a5 large in ¢he cese of high-rise
construction. Other industries whose -
indirect sales are ns large or larger than
their direct sales, for one or move of the -
dwelling unit types, include sawmills
and planing mills, hydraunlic cement,
stone and cley mining and quarrying,
and petroleum refining and telated

nets.

On tha other hand, several industries
are among the leaders in total sales
baceuse of the size of their direct sales.
These andusiries include millwork,
roeady-mized sonsrete, and metal doors,
sash and trim.

Among the service industries, in-
direct sales outwaigh direat snles in the
real estade industry and, in the case of
high-risa apartments and mobils homes,
in the transperfation industries. The
indirect sales of the real eatats industry
arg lavgely the rental of space to firms
thut are meeting either direct or in-
direct demands of econstruction. It
should he noted that this inpnt tends
to ba n fixed cost which will not vary
proportionately with the output of
dwelling units.

Table 2. =Total Requiremnents Per Dwelling Unit fn 1963
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Industrial markeis

Tabla 3 illustrates how inputwgutput
enalysis provides infermation oo the
relationship between final demsnd and
an industry's sales to its various cus-
tomer industries. For two selected io-
dusiries—plastics matericls and resins,
. snd railronds—the table shows the total
sales gonerated by the production of
each type of dwelling unit and the dis-
iribution of the total between the direct
sales f0 the comstruction and mobile
Yome industrics and the seles to other
industries. This typa of information is
porticuladly useful in such spplications
of input-owiput analysis &5 paarket re-
soarch by a firm thet is only remotely
linked to a final demand, such as hous-
ing, but nevertheless interested in de-
termining which merkels expand or
contract in Line with shifis in that final
demasd secior,

Te obiain the distribution of an in-
dustry’s sales among its customers in-
volves two computetions which are
briefly described here for the plastice
materials end resins indusiry. Firsi,
the total requirements placed on each
industry ss a result of producing one
dwelling unit are computed. Second, the
direst requirements that enoh industry
places on the plastic materials industry
in order to meet its totsl reguiraments
from consiruction or mobile homes is
computed. These direct requirements

are the total 2gles by the plastics ma-

terials industry to each of its cusiomers
g2 & tesult of the production of one
dwelling unit.

Part A of table 3 shows, for example,
that the total requirement placed on

SURVEY OF CURRENT BUSINESS
Tabhle X.—Sales of Two Seleored Industrien tnTl;air Customera Per Dwelling Undt in 1963
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the plastics meteriels snd resins indus-
try by the construction of s single-
femily house in 1963 was $96. Almost
one-nalf of this ameunt was sold to tha

mizcellaneous plastics produets indus-

try. Saeles to the paint industry and
ashastos products industry slso ac-
count for substantial parts of the total.

The distribution of the sales of the
ratlroad industry to its customers are
shown in pert B of the table. Tha dis-
tribution of railroad sales differs
noticeably from that for the plastics
materisls industry in that the largest
portion of sales are to the construction
and mobile home industries rather
then to intermediate indvnetries. As can
be seen, the conatruction of a single-

Takhle 2—Total Requiremonts Por Dwelling Unit in ] 93—Continued
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fomily houss generates total railroad
gales of $479; over one-half of this
amount consists of transportation serv-
1ces sold directly to the construction
industry.

The table pinpoints severa] markets
in which the impacts vary greatly by
type of diwelling unit—information that
vwould be particularly aseful to & firm in
planning its marketing strategy. For
example, the sales of -the plastics
materials &pd rezims industry to tho
coated iebrics indusiry are affested
much mere by the production of a
mobile home than by sny other type of
unit; sales to the painté and allied
praducts industry, however, are affected
the mosi by the mnsbrum-m of a single-
family house.

Technical Note

Direet reguiremeris per dollar of output of

pe of residentiol coostruction ware

decived from the trenssctions teble at the

478ndustry leval. In that table, each of the
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Dl.mut Tenuirements per dollar of sutput of
maobile homes were bawed on those for tho
trailer coach industry (I-0 ﬁL'DﬁJ"SIG 3?91]
in the direot requirements table at tha 367-
{Continned pn page 33;
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Cominred from pape I7
ndu li‘\'ﬂ. Mpohile homes mt.!nlmber.l for
shout hl::dpmmt- of the output of the trajlar
anich ustry In 1963 with the remeinder

setounted for by mmallar, vesrsationel-typs
units. Becaunss moblle homes ascounted for
most of the inpuks to She induster and he-
cavss ths same types of inpuiz are uzad In
the ameller upits, it was aswmed that the
input patbern for meobila homes wea the same
as that for the tetal Industry.

In order to achisve aemperablity with the
daia on inputs to cons@uetion, the furnitare
nnd applismees purchased by mobils homa
manufacburers For iostellation in the unitz
were. cmitted, while the trade margin oo the
gals of the mobila home te its final purehaser
and the tranvportation from faetory to site
ware added. .

The direet reguirsinents pe Unit shown n
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table 1 waro . obtained by multiplving the
direst requiraments pee  dolla of sutpot
titnes the sstimpbied wnlt eosts on line I of
table 1. The unit cost estimates for eonstron-
tion were derived from Bursan of the Corvus
and FEA data. (It ahnuld ba poted that there
# same evidence that the 1963 unit cost of
th-rlsu apartments may have beeo acime-
at hi than that shywn o table 1, which
ia ad cn the differentie]l betwezen walk-u
and high-rise apartmante insured by FHA,
Tha moblla home price was on unit
rice dafa from the 13 Censue of Manu-
qum (adjugted to exelude fumifure and
applisnces and te inclade transportation and
trade margins), .

The total regul.mmeuta por dwelling unit
shgwi i table 2 were obislned by talong tha
direot requirennents par dwelling unit as afinal
demaid and mouldp them hy the woeffi-
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cisnts In the total regoiramwents tebla at the
ﬂmmtry v leval. {‘Ib'l:';i:“mtb:th lnu&vﬂ ‘opm-
fon is necesanry use the to wire--
PE‘IIEEHB tahle for the EBT-indush'les—mr:q moat
datailed avajlable—dpes mot contain separate
eolumna for each type of enasiruetion which
wolld permit Ghe values to e chtained more
dlrmt.l?a)
The digtribution. of an industry’s sales
ghown In” tshie 3 §a obtalned In two

E;'Ehht:l:e totak ure taglmudgnaml:;
138 af & producing a dwelling
unit were computed a5 described above.

Borond, the d.it]'];:t réjuiraments by - each
industry for cs¢ materlwls {or railroed
ti, tation) wers obdained Ly mudtiplying
tha tal requirements time: the divest

tiremenks par dollar of ita gntput by the
industry forn?'lﬂuthu metecials {or uiuad
trangpottation}, -

Revised Estimates of Retail and Business Inventories

REVISED monthly estimetes of retail
inventories asnd of combined manu-
Tacturing end trade inventories stardng
in 1861 are shown in the sccompanying
tables. Also shown are revised inventory-
sales ratios.

Theee tables reflect ravisions in
retail inventories and manufacturars'
sales, both unadjusted and adjusted for
seasonal wvarintions, and in menufac-
turers’ inventories adjunsted for seasonal
" vartations. The data for retail sales and
for merchant wholesalers’ sales and
inventariss have not hesn revised.

The report M3-1.2 Manufacturers'
Shipments, Inventories, and Orders:
1981-70, available from the U5 Gow-
ernment Printing Office, Washington,
D.C, 20402 ($1.00 per copy), contains
complete information on the ravision of
thesa saries.

Retail inveniorias gre estimnbed on
sn egtablishment basis each month by
the Office of Buziness Eoonomics, on
the basis of sample data reported to the
Censuz Buresu. Tha enrrent vavieions
reflect pdjustment of 19628 and 1969
figures to yesrend benchmark data
provided by ¢he Censuz Bureau's .An-
nual Retail Trade Reporie for those
years, a3 well as eoma adjustments for
1961-67 in the ellocation of inventories
smong lines of trade within the non-
durable goods group. Also, the seasonsl
faotors for all lines of trade have been
recalculated.

The revised estimale of total retafl
inventories #t the and of 1989 is 2X
percent ].D:HEI' than that previcusly

published, Iowering the stock-sales
ratio for December 1986% from 1.56 to
1.52, The revised inventory data were
incorporated in the national income
and product accounts in the regular
anpual yevisions, published in the July
1490 Sypvey.

The 1068 and 1969 .dnnue! Refoid
Tvede Heporls gave the first direct
moasurez of inventories based on the
new procedures introduced by the
Cenaus Burean in 1985, and thus made
possible an evaluation of the assump-
tions underlying ths previous OBE
astimites of inventories on the new
be=iz for the period 1981-67 {Survery,
November 1968, page 21). Examination
of the Annual Report date and related
information from the Internal Revenue
Rervice's Sintletier of fncome indicated
that the estimates for durabls goods
lines of trade in the 1061-87 period
needed virtually no sndjustment, and
thay have not been reviesad. However,
sizable adjustments have boaan made in
the 1961-67 estimates for aome lines of
trade within the nondurable gonds
group.

The prineipal procedural change in-
troduced by the Cenzos Bureau in 1968
concerned the trentment of “nonstores™
{mpil-order honses, vending machine
operators, door-to-door ealesmen, ate.).
Nonstora ratailers are now trested us
part of the general merchandise group,
wherens formerly they were included
in the various lines of trade sccording
to tha type of merchandize sold. Sales
date on the new basis cover the period

beginning January 1968, and the Cen-
sus Buraau constructed sales estimates
on that basie back through August
1967. In order to provide consistent
historical data by line of frade, OBE -
used techmiques similar to those usad
by Census for late 1967 to construct
sales cstimates back through 1961
(SunviT, November 1968, page 21 and
Muy 1969, paga 51). OBE’s previously
published estimates of inventories by
line of trade on the new basizs, alsa back
through 1961, rested on the assurmption
that the procedural change had an
impact on inventories commensurata
with the then-measurable impaet on
zales. Tt 3¢ this assumption which has
been reviewed in the light of further
inforrmyation.

Beenuze of the procedural change in
1968, tha line of trade daie in the 1967
and 1968 Annval Refeil Trode Reports
are not comparable. Therefora, heavy
relisnce was placed on comparshle
1887 and 1968 company data from
Statieties of Inecome in caleulating the
yearend 1967 inventory levels on an
establishment bagis. Yearend levels for
enrlier yenrs sre bused on the relative
movements shown in the Annual Retail
Tvade Reports, with monthly interpo-
lations based on data from the Census
Burean's monthly retsil trade sample.
Additional information on retait in-
ventories, the sample design, and the
relisbility of the data can be found in-
the Census Bwureaw's 1968 and 1968 .
Annual Retgil Trade Reports (BR-13-68 -
and BR-69-13).



